Differences in expression of oligosaccharides, neuropeptides, carbonic anhydrase and neurofilament in rat primary afferent neurons retrogradely labelled via skin, muscle or visceral nerves.
Dorsal root ganglion neurons innervating skin via the saphenous nerve, muscle via the gastrocnemius nerve and viscera via the splanchnic nerve, were identified by retrograde tracing with Fast Blue applied to the cut nerve. Only neuronal profiles with nuclei were counted. At the survival times used no changes in immunohistochemical labelling patterns were detectable in the axotomized neurons. Percentages of Fast Blue-labelled neuronal profiles that were immunolabelled were calculated. The values for markers of carbohydrate groups were for skin, muscle and viscera, respectively: the lectin peanut agglutinin 55%, 24%, and 50%; the lectin soybean agglutinin 72%, 56%, 61%; the antibody 2C5 (against lactoseries groups) 43%, 20%, 6%; the antibodies SSEA-4 (against globoseries groups) 6%, 12%, 0% and SSEA-3 (against globoseries groups) 6%, 5%, 0%. The values for neurofilament rich profiles were for skin, muscle and viscera, respectively: 34%, 43%, 19%, and for carbonic anhydrase were 10%, 33%, 2%. Values for neuropeptides were, for calcitonin gene-related peptide 51%, 70%, 99%, for substance P 21%, 51%, 82%, and for somatostatin 10%, 2% and 0%. The population of skin afferents therefore contained the highest proportion of profiles expressing galactose containing carbohydrate groups labelled by 2C5 and the lectins and the highest proportion of cells with somatostatin. In contrast they had the lowest proportions of cells with calcitonin gene-related peptide and substance P, compared with the other tissues. Muscle afferents had the highest proportions compared with the other tissues of the neurofilament-rich, carbonic anhydrase-positive and SSEA-4-labelled profiles, but the lowest proportions of profiles with lectin binding. The splanchnic visceral afferents had the highest proportions, compared with the other tissues, of neuronal profiles labelled for calcitonin gene-related peptide and substance P, but the lowest proportions of neurofilament rich profiles and of profiles with carbonic anhydrase or 2C5 labelling and they totally lacked any labelling for globoseries carbohydrates and somatostatin. Both the muscle and skin afferent populations had clear small cell and large cell peaks in their size distributions, with the small cell peak being larger for skin than muscle afferents and the large cell peak being more marked for muscle afferents. The visceral afferent profiles had a unimodal size distribution with the peak size being between the small and large cell peaks of the somatic afferent units. This study therefore shows that the patterns of immunohistochemical labelling and cell size of primary afferent neurons differ according to their peripheral target tissue.